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Stable Polymeric
Light-Emitting Devices ()~T~"!~~~L Abstract This is a final report of a two-year LDRD project on fabrication of light emitting diodes. Using layer-by-layer self-assembly technique, we have deposited multilayer thin films on conductive iridium tin oxide (ITO) surfaces by alternating a polymer PDDA (or polydiallydimethylammonium chloride) and a macrocyle NiPc (or nickel phthalocyanine). An oscillation of the surface electronic potential was observed with Kelvin Probe in alternative deposition of PDDA and NiPc. The average gap of this surface potential difference between NiPc and PDDA monolayer is about 400 mV. This oscillation behavior of surface potential or work function are mainly due to the modulation in electron affinity of ITO when different monolayer of PDDA or NiPc was bound to its surface. The electron affinity can be decreased as large as 0.5 eV with only one PDDA monolayer on ITO. In this two-year LDRD final report, we present our studies on controlling the surface work functions because these properties in turn control charge injection efficiency and ultimately polymer light emitting efficiency. The first goal of this project was to assemble superior polymeric LEDs in a layer-by-layer manner and measure device performance (e.g., charge injection, electroluminescent, or EL, and optical efficiency). Our second goal was to assemble these polymeric materials into integrated multilayer thin-film structures in which electron and hole injection and transport are optimized so that they recombine in an efficient radiative decay process to yield high EL efficiency. In this report, we studied the "engineering" of electrode work function through surface modifications using polymers and functional organic materials. The precise control of surface properties was achieved with layer-by-layer techniques of molecular assemblies. heterosturctures. The implication is that the conduction at forward bias must be governed by a new mechanism across the interface. According to X-ray reflectivity and elliposometry studies, there is an ultrathin (-0.5 nm) oxygen-containing layer on the hydrogen-terminated p-type Si surface. As a result, the positive charges are being built up at the outer surface, an equal amount and opposite charges (i.e. negative) must exist inside. This is the formation process of the depletion layer on p-type Si, which yields a Schottky barrier. When a PDDA monolayer adsorbs on p-type Si, it will produce a dipole layer enhancing the total field effect. This Number of Molecular Layers 
